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Description
BACKGROUND OF THE INVENTION
1. Field of the invention

[0001] The present invention relates to a water-absorbent nonwoven fabric and a process for producing the same.
More particularly, the present invention relates to a water-absorbent nonwoven fabric comprising synthetic fibers and
water-absorbent cellulosic fibers intertwined with each other, having a high water-absorption similar to that of conven-
tional high water-absorbent resins, and exhibiting a satisfactory softness, hand feeling, processability and an excellent
mechanical sheet strength even after absorbing water therein, and a process for producing the same.

2. Description of the Related Ant

[0002] Recently, as water-absorbent material capable of absorbing water and an aqueous solutions containing salts,
for example, an aqueous common salt solution, a group of resinous materials, which are referred to as high water-
absorbent resins, are known. Basically, the water absorbent resinous materials are produced by slightly cross-linking
water-soluble polymeric materials to convert them to water-insoluble and water-absorbent materials. As examples of
the high water-absorbent materials, starch derivatives which are produced by graft-copolymerizing acrylonitrile with
starch and hydrolyzing the graft-polymerized product; cross-linked slarch derivatives which are produced by graft-
copolymerizing acrylic acid metal salls with starch; cross-linked acrylic acid copolymers which are produced by copo-
lymerizing acrylic acid with a copolymerizing cross-linking agent; and methyl methacrylate-vinyl acetate copolymer
derivatives which are produced by hydrolyzing methyl methacrylate-vinyl acetate copolymers, are known and some of
these are now used in practice. Almost all of the conventional water-absorbent materials are supplied in the form of a
fine powder or grains. Therefore, when they are practically utilized, they are usually not used alone but used together
with a suitable supporting material, to form a composite article. For example, in the production of disposable diapers,
usually the water-absorbent resin powder is evenly distributed between a pair of fluff pulp mats. In the production of
other water-absorbent articles, the water-absorbent resin powder is employed by being interposed between a pair of
sheet materials, for example, paper sheets, nonwoven fabrics or synthetic resin sheets.

[0003] in the production of the above-mentioned composite articles, a desired amount of the water-absorbent resin
powder must be evenly sprinkled on or in the supporting material and the sb'rin kled water-absorbent resin powder must -
be fixed on or in the supporting material so as to prevent the dropping-off of the water-absorbent resin powder. This
production is complicated and difficult. Also, when the water-absorbent article is used, sometimes, the resultant water-
absorbed resin gel particles move to the outside of the article and/or are disconnected from the article. Further, the
conventional composite article is disadvantageous in that when fluff pulp mats or paper sheets, which are most popular .
as a supporting material for the water-absorbent resin powder, are used, the resultant composite article exhibits a’
reduced mechanical strength and is easily deformed after absorbing water therein.

[0004] Various attempts were made to eliminate the above-mentioned disadvantages. For example, Japanese Un-
examined Patent Publication (Kokai) Nos. 57-21,549 and 63-159,440 disclose a methed in which a high water-absorb-
ent resin is formed into fibers, and then the water-absorbent fibers are formed into a sheet; Japanese Examined Patent
Publication (Kokoku) No. 55-50,074 discloses a method in which a water-absorbent resin powder is dispersed in a
binder resin solution to provide a coating liquid and the coating liquid is coated on a surface of a supporting material;
and Japanese Unexamined Patent Publication (Kokai) Nos. 59-204,975, 60-149,609, 63-10,638, 63-105,044,
2-111,484, and 61-194,300 disclose a method in which a supporting sheet, for example, fluff pulp sheet, paper sheet
or nonwoven fabric, is impregnated with a water-soluble monomer solution containing a cross-linking monomer, and
the impregnated monomer is polymerized together with the cross-linking monomer to provide a cross-linked water-
absorbent polymer fixed to the supporting sheet. Other attempts were also made to sliminate the above-mentioned
disadvantages. For example, Japanese Examined Patent Publication (Kokoku) No. 59-45,695 and Japanese Unex-
amined Patent Publication (Kokai) Nos. 62-275,146 and 1-203,084 disclose a method of producing a water absorbent
composite material by impregnating a fluff pulp sheet, paper sheet or nonwoven fabric with a water-soluble polymeric
material together with a cross-linking agent and then subjecting the impregnated sheet to a cross-linking reaction of
the water-soluble polymeric material with the cross-linking agent. Also, Japanese Unexamined Patent Publication Nos.
60-71,797 and 61-89,364 disclose a method of imparting a water-absorbing property to a cellulose fiber sheet by
converting a cellulose structure of the cellulosic fibers to a carboxymethyl cellulose salt structure while maintaining the
sheet form of the cellulosic fibers.

[0005] Among the above-mentioned known methods, the method in which a high water-absorbent resin in the form
of fibers is produced and optionally the water-absorbent resin fibers are formed into a sheet; is disadvantageous in
that since the production process is complicated and a specific material has to be used, the process cost is high.
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[0006] Also, the method in which the water-absorbent resin powder is dispersed in a binder resin solution, and the
resultant coating liquid is coated on a surface of a supporting material, is disadvantageous in that since a film made
from the binder resin serves as a barrier to the water-absorbent resin powder, the water-absorbing rate of the resuitant
article is significantly reduced. To avoid this disadvantages, if the binder resin is employed in a reduced amount, or
selected from water-soluble resins, the resultant water-absorbent article necessarily exhibits a disadvantage in that
when water is absorbed, the resultant water-absorved resin ge! particles are disconnected from the supporting material.
(0007] Various types of the methods, in which a fluff pulp sheet, pulp paper sheet or nonwoven fabric is impregnated
with a water-soluble monomeric material together with a cross-linking agent, and then the water-soluble monomeric
material is converted o a cross-linked, water-absorbent polymeric material to provide a water-absorbent composite
material, were researched. However, the methods are disadvantageous in that when the monomeric material is im-
pregnated in a large amount in the supporting sheet and then polymerized and cross-linked, the softness of the sup-
porting sheet is reduced and the resultant composite article exhibits an enhanced stiffiness and fragility and a signifi-
cantly poorer processability and hand feeling (touch).

[0008] Also, various methods for producing a water-absorbent composite material by impregnating a fluff pulp sheet,
a paper sheet or nonwoven fabric with a water-soluble resin together with a cross-linking agent and cross-linking the
water-soluble resin with the cross-linking agent to convert the water-soluble resin to a water-insoluble, water-absorbent
resin, are known. In these methods, for the purpose of providing a water-absorbent resin having an excellent water-
absorbing property, the water-soluble resin to be impregnated in the supporting sheet is required to have a high mo-
lecular weight. This high molecular weight causes an aqueous solution of the water-sofuble resin to exhibit a high
viscosity and thus the impregnation of the supporting sheet with the aqueous water-soluble resin solution becomes
difficult. Also, resuliant water-absorbent composite material exhibits an increased stiffness and fragility and a poor
processability and hand feeling similar to those of the above-mentioned monomer-impregnating methods.

[0009] Also, the method by which an enhanced water-absorbing property is imparted to a cellulosic fiber sheet by
forming a sheet from cellulosic fibers, and cellulosic structure of the cellulosic fibers are converted to cross-linked
carboxymethy! cellulose structure, while maintaining the cellulosic fibers in the sheet form, is advantageous in that the
softness, hand feeling and processability of the resultant water-absorbent sheet are satisfactory. Nevertheless, this
method is disadvantageous in that after absorbing water, the cross-linked carboxymethyl cellulose fiber sheet exhibits
a significantly poorer mechanical strength and thus is easily broken.

[0010] Composite fibre sheets are described in JP-A-3269144 and GB-A-1397154. In JP-A-3269144, a water-ab-
sorbent nonwoven fabric comprises an even blend of water swelling carboxymethyl cellulose fibres with other fibres,
the cellulose fibres being evenly distributed throughout the fabric. in GB-A-1397154, an absorbent dressing includes
a compressed body of water-absorbent carboxyalkyl cellulose alkali metal salt fibres heat-treated to render them swella-
ble in water at room temperature, optionally with additions of other fibres.

SUMMARY OF THE INVENTION

[0011] An object of the present invention is to provide a water-absorbent nonwoven fabric which is free from the
disadvantages of the conventional high water-absorbent materials, has a high water-absorption similar to the conven-
tional high water-absorbent resins and exhibits a satisfactory softness, hand feeling and processability and a satisfac-
tory mechanical strength even after absorbing water, and a process for producing the same.

[0012] The above-mentioned object can be attained by the water-absorbent nonwoven fabric of the present invention
comprising synthetic fibres and water-absorbent cellulosic fibres in a mixing ratio in weight of from 1:1 to 1:19, the
cellulosic fibres comprising a cross-linked carboxymethyl cellulose, characterised in that the degree of substitution of
the cellulose fibres with the carboxymethyl groups is from 0.35 to 1.6, the synthetic fibres are in the form of a nonwoven
web, and the water-absorbent cellulosic fibres are incorporated into the nonwoven web by intertwining the water-
absorbent cellulosic fibres with the synthetic fibres in the nonwoven fabric.

[0013] The water-absorbent nonwoven fabric of the present invention preferably has a wet tensile strength of 0.4 to
3.92 kN/m (0.1 to 10.0 kgf/25 mm) determined in accordance with Japanese Industrial Standard P813s.

[0014] Also, the water-absorbent nonwoven fabric of the present invention has a pure water absorption of 25 to 160
times the dry weight of the nonwoven fabric.

[0015] The process of the present invention for producing a water-absorbent nonwoven fabric as mentioned above,
comprises the steps of forming a precursory nonwoven web in which synthetic fibres are formed into a nonwoven fabric
and intertwined with cellulosic fibres; subjecting the cellulose fibres in the resultant precursory web to a carboxymeth-
ylating treatment with monochloroacetic acid salt in the presence of an alkali metal hydroxide in a reaction medium
consisting of at least one member selected from the group consisting of water and lower aliphatic alcohol having 2 to
4 carbon atoms; and subjecting the resultant carboxymethy! cellulose fibers in the precursory web to a cross-linking
treatment with a cross-linking agent, to convert the precursory web to a water-absorbent nonwoven fabric.

[0016] Anocther process of the present invention for producing a water-absorbent nonwoven fabric as mentioned
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above, comprises the steps of forming a precursory nonwoven web in which synthetic fibres are formed into a nonwoven
fabric and intertwined with cellulosic fibres, subjecting the cellulose fibers in the resuitant precursory web to a cross-
linking treatment with a cross-linking agent; and subjecting the cross-linked cellulose fibers in the precursory web to
a carboxymethylating treatment with monochloroacetic acid salt in the presence of an alkali metal hydroxide in a re-
action medium consisting of at least one member selected from the group consisting of water and lower aliphatic alcohol
having 2 to 4 carbon atoms, to convert the precursory nonwoven web to a water-absorbent nonwoven fabric.

[0017] Stifl another process of the present invention for producing a water-absorbent nonwoven fabric as mentioned
above comprises the steps of forming a precursory nonwoven web in which synthetic fibres are formed into a nonwoven
fabric and intertwined with cellulosic fibres; subjecting the cellulose fibres in the resultant precursory web to a car-
boxymethylating treatment with monochloroacetic acid satt in the presence of an alkali metal hydroxide in a reaction
medium consisting of at least one member selected from the group consisting of water and lower aliphatic alcoho!
having 2 to 4 carbon atoms, and simultaneously to a cross-linking treatment with a cross-linking agent, to convert the
precursory web to a water-absorbent nonwoven fabric.

[0018] In one embodiment of the above-mentioned processes of the present invention, the precursory nonwoven
web is prepared by forming a nonwoven web from the synthetic fibers in accordance with a dry nonwoven fabric-forming
method, wet nonwoven fabric-forming method, spun-bonding method or melt-blowing method; separately forming a
cellulose fiber sheet from cellulose fibers in accordance with a wet or dry paper-making method; laminating the cellulose
fibre sheet on the synthetic fibre nonwoven web; and intertwining the cellulose fibres and the synthetic fibres with each
other in accordance with a water-jet intertwining method, as described, for example, in "Research Disclosure®, 17060,
June, 1978,

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0019] The materials usable for forming the water-absorbent nonwoven fabric of the present invention will be ex-
plained in detait as follows.

[0020] The synthetic fibers usable for the present invention can be selected from known synthetic fibers, for example,
polyolefin fibers, polyester fibers, polyamide fibers, polyacrylic acid ester fibers and polyurethane fibers. The synthetic
fibers may be utifized in the form of a fiber mass or a sheet, namely a nonwoven fabric.

[0021] The synthetic fiber nonwoven fabric usable for the present invention may be selected from conventional syn-
thetic fiber nonwoven fabrics produced by known methods, for example, dry nonwoven fabric-forming method, wet
nonwoven fabric-forming method, spun-bonding method and melt-blowing method.

[0022] The synthetic fibers are not restricted to those having a specific thickness. Preferably, the synthetic fibers
have a d tex of 0.33 to 11.1 (a denier of 0.3 to 10). i the d tex of the synthetic fibers is more than 11.1 (a denier more
than 10), the resultant precursory nonweoven fabric exhibits a reduced softness and the resultant water-absorbent
nonwoven fabric exhibits an unsatisiactory softness, hand feeling and processability. Also, if the d tex of the synthetic
fibers is less than 0.33 (a denier less than 0.3), the resultant water-absorbent nonwoven fabric sometimes has an
excessively high density and exhibits a paper-like appearance and a stiff hand feeling, and thus it becomes difficuit to
control the appearance and physical and chemical properties of the resultant water-absorbent nonwoven fabric.
[0023] In the nonwoven fabric of the present invention, the synthetic fibers may be partially bonded to each other,
to an extent such that the water absorption of the resultant nonwoven fabric is not restricted by the bonding. This
bonding effectively enhances the resistance of the resultant nonwoven fabric to deformation or breakage thereof.
[0024] In the water-absorbent nonwoven fabric of the present invention, the synthetic fibres are in the form of a
nonwoven fabric and water-absorbent cellulosic fibres are intertwined with the synthetic fibres in the nonwoven fabric.
The water-absorbent cellulosic fibres comprise a cross-linked carboxymethyl cellulose having a degree of substitution
with carboxymethy! groups of 0.35 to 1.6.

[0025] The mixing ratio of the synthetic fibers to the water-absorbent cellulosic fibers is in the range of from 1:1 to
1:19, preferably from 1:2 to 1:10.

[0026] If the mixing ratio of the synthetic fibers to the cellulosic fibers is more than 1:1, the content of the cellulosic
fibers in the resultant nonwoven fabric becomes too small and thus the resultant nonwoven fabric exhibits an unsatis-
factory water absorption. Also, if the mixing ratio is less than 1:19, it becomnes difficult to evenly intertwine the synthetic
fibers and the water-absorbent cellulosic fibers, and thus when the resultant nonwoven fabric is subjected to a water
absorption, the cellulosic fibers are easily separated from the fabric and the resultant nonwoven fabric exhibits a re-
duced wet tensile strength.

[0027] The water-absorbent cellulosic fibers usable for the present invention are prepared by carboxymethylating
and cross-linking cellulose fibers.

[0028] The celiulose fibers usable for the present invention can be selected from conventional cellulose fibers, for
example, wood pulp fibers, non-wood pulp fibers made from herbaceous plants, and regenerated cellulose fibers.
[0029] The pulp fibers made from woods include chemical pulp fibers which are produced from soft wood chips or
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hard wood chips by a kraft pulping method, sulfite pulping method, soda pulping method, or polysulfide pulping method;
mechanical pulp fibers which are made by mechanically pulping wood chips by using a refiner, semi-chemical pulp
fibers made by pre-treating wood chips with a chemical reactant and then mechanically pulping the treated chips; and
waste paper pulp fibers. The pulp fibers as mentioned above may be bleached or not bleached.

{0030] The non-wood pulp fibers made from herbaceous plants include those made by pulping cotton fibers, Manila
hemp fibers, flax fibers, straw fibers, bamboo fibers, bagasse fibers, kenaf fibers, Kozo (paper mulberry) fibers and
Mitsumata fibers by the pulping method similar to that applied to the wood chips.

[0031] The regenerated celiulose fibers include viscose rayon fibers which are produced by converting cellulose
material to a viscose solution, spinning the viscose solution into filamentary streams and regenerating the filamentary
viscose solution streams in an acid solution; copper-ammonia rayon fibers which are produced by dissolving a cellulose
material in a copper-ammonia solution, spinning the resultant cellulose solution, and regenerating the resultant filam-
entary cellulose solution streams in an acid solution; and other regenerated cellulose fibers produced, for example, by
dissolving a cellulose material in a non-aqueous solvent, for example, N-methylmorpholine-N-oxide and converting
the resultant solution to fibers.

[0032] It is known that cellulose derivative fibers having a high water absorption can be obtained by carboxymeth-
ylating and cross-linking cellulose fibers. Various methods are known for carboxymethylating the cellulose fibers. Ba-
sically, the cellulose fibers can be carboxymethylated by reacting the cellulose fibers with an alkaline hydroxide com-
pound and a monochioroacetic acid salt in a reaction medium consisting of at least one member selected from the
group consisting of water and aliphatic alcohols having 2 to 4 carbon atoms, for example, isopropy| alcohol. Japanese
Unexamined Patent Publication (Kokai) Nos. 60-71,797 and 61-89,364 disclose a method of carboxymethylating a
cellulose fibers without changing the form of the cellulose fibers. The alkaline hydroxide compound is preferably se-
lected from alkali metal hydroxides, more preferably sodium hydroxide which is inexpensive.

[0033] The monochloroacetic acid salt is preferably selected from alkali metal salts and ammonium salts of mono-
chloroacetic acid, more preferably sodium monochloroacetate and potassium monochloroacetate.

{0034] The method of introducing cross-linkages into the cellulose fibers is not restricted to a specific type of method.
In an embodiment, a cross-linking agent is reacted with the cellulose fibers and then the crosslinked cellulose fibers
are subjected to a carboxymethylating reaction. In another embodiment, the cross-linking reaction and the car-
boxymethylating reactions are simultaneously applied to the cellulose fibers. In still another embodiment, the cellulose
fibers are carboxymethylated and then cross-linked.

{0035] The cross-iinking agent usable for the present invention is preferably selected from aldehydes, for example,
formaldehyde and glyoxal; N-methylol compounds, for example, dimethylolurea, dimethylolethyleneurea, and dimeth-
ylolimidazolidone; polycarboxylic acids, for example, oxalic acid, maleic acid, succinic acid and polyacrylic acid; poly-
epoxy compounds, for example, ethyleneglycoldiglycidylether, polyethyleneglycoldiglycidylether and diepoxybutane;
divinyl compounds, for example, divinyl sulfone, and methylene bis-acrylamide; polyhalide compounds, for example,
dichloroacetone, dichloropropanocl and dichloroacetic acid; halohydrin compounds, for example, epichlorohydrin and
epibromohydrin; and polyaziridine compounds.

[0036] The amount of the cross-linkages is variable depending on the type of the cross-linking agent and the reaction
conditions. Preferably, the cross-linking agent is used in an amount of 0.1 to 10% by weight, more preferably 0.5 to
8% by weight, based on the weight of the cellulosic fibers.

[0037] The cross-linked, carboxymethylated cellulosic fibers has a pure water absorption which is variable depending
on adegree of substitution with carboxymethyl groups and a density of the cross-linkages. Theoretically, the pure water
absorption of the water-absorbent cellulosic fibers increases with an increase in the degree of substitution with the
carboxymethyl groups. Nevertheless, the degree of substitution with the carboxymethyl groups is in the range of from
0.35 to 1.6 from the view point of practice. Even if the degree of substitution with the carboxymethyl groups is increased
to a level more than 1.6, the resultant water-absorbent cellulosic fibers exhibit a saturated pure water absorption and
thus the resultant nonwoven fabric becomes costly.

[0038] The carboxymethylating reaction applied to the cellulosic fibers at a degree of substitution more than 16
sometimes causes a depolymerization of cellulose molecules and thus the resultant product exhibits a reduced water
absorption.

[0039] Also, if the degree of substitution with carboxymethyl groups is less than 0.35, the resultant nonwoven fabric
exhibits an unsatisfactory water absorption.

[0040] 'The water absorption of the cellulosic fibers increases with a decrease in the density-of the cross-linkages.
If the cross-linkage density is too low, the resultant water-absorbent cellulosic fibers exhibit a reduced mechanical
strength when the fibers pickup water and are gelled. Also, a water-soluble carboxymethy! cellulose remains in the
water-absorbent cellulosic fibers and thus the resultant nonwoven fabric exhibits an increased stickiness. Also, if the
cross-linkage density is too high, the resuttant cellulosic fibers exhibit a reduced water absorption.

[0041] Preferably, the degree of substitution with carboxymethy! groups and the cross-linkage density of the water
absorbent cellulosic fibers are set forth so that the resultant woven fabric exhibits a pure water absorption of 25 1o 160
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times, more preferably 30 to 150 times, the dry weight of the nonwoven fabric.

[0042] The water-absorbent nonwoven fabric of the present invention comprises synthetic fibers and water-absorbent
cellulosic fibers intertwined with each other. The water-absorbent cellulose fibers comprises cross-linked, carboxymeth-
ylated cellulose. The synthetic fibers effectively impart an appropriate softness, hand feeling and processability to the
nonwoven fabric. Also, since the synthetic fibers have substantially no water absorption, the synthetic fibers effectively
serve to maintain a tensile strength of the nonwoven fabric at a high level even when the nonwoven fabric is wetted
with water.

[0043] The water-absorbent cellulosic fibers, which are merely intertwined with the synthetic fibers, do not affect on
the softness, hand feeling and processability of the resultant nonwoven fabric. Also, the cellulosic fibers have car-
boxymethyl groups and cross-linking groups and thus are insoluble in water and exhibit a high water absorption. Further,
the water-absorbent cellulosic fibers intertwined with the synthetic fibers exhibit a high resistance to separation from
the nonwoven fabric even if the fabric is wetted with water.

[0044] In the nonwoven fabric of the present invention, the synthetic fibers are in the form of a nonwoven web and
the water-absorbent cellulosic fibers are intertwined with the synthetic fibers in the nronwoven web.

[0045] The water-absorbent nonwoven fabric of the present invention exhibits not only a high absorption of water
but also a high absorption of an ion-containing aqueous solution, for example, an aqueous common salt solution or
urine. Also, the water-absorbent nonwoven fabric of the present invention is advantageous in that after absorbing
water, the resultant water-holding nonwoven fabric practically does not release water even when a pressure is applied
thereto. Accordingly, the water-absorbent nonwoven fabric of the present invention are widely useful as a hygienic
material, for example, a disposable diaper or sanitary napkin; an agricuitural material, for example, soil water-retaining
agent or a seedbed sheet; a food-related material, for example, a freshness-keeping material for food or dehydrating
material; and a building material, for example, a water condensation-preventing material for building.

[0046] In an embodiment of the process of the present invention, the water-absorbent nonwoven fabric is produced
by the steps of forming a precursory nonwoven web in which synthetic fibers and celiulose fibers are intertwined with
each other; subjecting the cellulose fibers in the precursory web to a carboxymethylating treatment with monochloro-
acetic acid salt in the presence of an alkali metal hydroxide in a reaction medium consisting of at least one member
selected from the group consisting of water and lower aliphatic alcohol having 2 to 4 carbon atoms; and subjecting the
resultant carboxymethyl cellulose fibers in the precursory web to a cross-linking treatment with a cross-linking agent,
to convert the cellulose fibers to water-absorbent cellulosic fibers and thereby to convert the precursory web to a water-
absorbent nonwoven fabric.

[0047] In another embodiment of the process of the present invention, a water-absorbent nonwoven fabric is pro-
duced by the steps of forming a precursory nonwoven web in which synthetic fibers and cellulose fibers are intertwined
sach other; subjecting the cellulose fibers in the precursory web to a cross-linking treatment with a cross-linking agent;
and subjecting the cross-linked cellulose fibers in the precursory web to a carboxymethylating treatment with mono-
chloroacetic acid salt in the presence of an alkali metal hydroxide in a reaction medium consisting of at least one
member selected from the group consisting of water and lower aliphatic alcohol having 2 to 4 carbon atoms, to convert
the cellulose fibers to water-absorbent cellulosic fibers, and thereby 1o convert the precursory nonwoven web to a
water-absorbent nonwoven fabric. :

[0048] In still another embodiment of the process of the present invention, a water-absorbent nonwoven fabric is
produced by the steps of forming a precursory web in which synthetic fibers and cellulose fibers are intertwined with
each other; subjecting the cellulose fibers in the precursory web to a simultaneous carboxymethylating and cross-
linking treatment with monochloroacetic acid salt and a cross-linking agent in the presence of an alkali metal hydroxide
in a reaction medium consisting of at least one member selected from the group consisting of water and lower aliphatic
alcohol having 2 to 4 carbon atoms, to convert the cellulose fibers to water-absorbent cellulosic fibers, and thereby to
convert the precursory web to a water-absorbent nonwoven fabric.

[0049] The precursory nonwoven web can be prepared by forming a nonwoven web from the synthetic fibres in
accordance with a dry nonwoven fabric-forming method, wet nonwoven fabric-forming methed, spun-bonding method
or melt-blowing method; separately forming a sheet from cellulose fibres by a wet or dry paper-making method; lami-
nating the cellulose fibre sheet on the synthetic fibre nonwoven web; and hydraulically intertwining the celiulose fibers
and the synthetic fibers with each other in accordance with a water-jet fiber-intertwining method, as disclosed in Re-
search Disclosure, 17060, June 1978. The nonwoven fabric produced by this process has excellent processability and
hand feeling. In this process, the nonwoven synthetic fiber web must be strong enough against the water-jet streams
applied thereto under a high pressure. Therefore, the nonwoven web is preferably formed from continucus synthetic
filaments.

[0050] The present invention will be further explained by the following specific examples which are merely repre-
sentative and do not restrict the scope of the present invention in any way.

[0051] In the examples and comparative examples, pure water absorption, wet tensile strength and degree of sub-
stitution with carboxymethyl groups are determined by the methods as mentioned below.
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(1) Pure water absorption

[0052] Pure water was prepared by deionizing water by flowing through an ion-exchange resin and distilling the
deionized water.

[0053] Four specimens of a nonwoven fabric having dimensions of 2.5 cm X 2.5 cm were placed in a78.7cm™ nylon
wire bag having dimensions of 10 cm X 10 cm. The specimen-containing nylon wire bag was immersed in the pure
water at a temperature of 25°C for 10 minutes to allow the specimens to absorb the pure water, then taken up from
the pure water and suspended for 10 minutes 1o allow a portion of the pure water to drip down. Then the weight of the
water-absorbed specimens was measured.

[0054] The water absorption of the specimens was represented by the weight of pure water retained in the specimens
per g of the dry weight of the specimens.

(2) Wet tensile strength

[0055] The wet tensile strength of a specimen of a nonwoven fabric having a width of 25 mm was measured in a
longitudinal direction of the fabric in accordance with Japanese Industrial Standard (JIS) P 8135.

(3) Degree of substitution with carboxymethyl groups

[0056] Four specimens of a nonwoven fabric having dimensions of 2.5 cm X 2.5 cm were dried in a vacuum oven
at a temperature of 60°C for 4 hours, and then the dry weight of the specimens was measured. A difference between
the weight of the dried specimens and the total weight of the synthetic fibers in the specimens corresponded to the dry
weight of the water-absorbent cellulosic fibers.

[0057] The dry specimens were placed in a laboratory disk (Schale), and immersed in 50 ml of an aqueous methyl
alcohol-hydrochloric acid solution, which was prepared by dissolving hydrochloric acid in a concentration of 1 mole/
liter in an aqueous solution of 70% by weight of methyl alcohol, for one hour. The treated specimens were fully washed
with methyl alcohol to completely remove hydrochloric acid, and then dried in the ambient air atmosphere.

[0058] The dried specimens were placed in a triangle flask having an inside volume of 300 ml, 20 ml of 0.1N sodium
hydroxide aqueous solution and 100 ml of pure water were placed in the flask, and the content in the flask was slowly
stirred for one hour. Thereafter, the degree of substitution of the cellulose with carboxymethyl groups was determined
by a titration using a titrant consisting of 0.1N hydrochloric acid aqueous solution and an indicator consisting of phe-
nolphthalein, in accordance with the equations (1) and (2)

Y=01A-0.1B (1)

Substitution degree = 162Y/(1000W - 80Y) (2)

wherein A represents an amount in mi of the 0.1N sodium hydroxide aqueous solution, B represents an amount in ml
of the 0.1N hydrochloric acid aqueous solution, Y represents the amount in milli equivalent of carboxymethyl groups
and W represents a weight in g of the water absorbent cellulosic fibers (carboxymethyl celiuloss).

Example 1

[0059] A precursory nonwoven web was produced by preparing a nonwoven web consisting of spun-bonded poly-
propylene fibers having a thickness of 2.78 d tex (2.5 deniers) and having a basis weight of 12 g/m2; separately pre-
paring a pulp fiber sheet having a basis weight of 38 g/m? from soft wood bleached kraft pulp (NBKP) fibers; laminating
the pulp fiber sheet on the polypropylene fiber nonwoven web; and intertwining the soft wood bleached kraft pulp
{NBKP) fibers and the polypropylene fibers with each other by a water-jet intertwining method.

[0060] The resultant precursory nonwoven web was cut into pieces each having dimensions of 20 cm X 30 cm and
a weight of 3g. The cut pieces wére immersed in a mixed aqueous solution consisting of 10.4% by weight of sodium
hydroxide, 34.6% by weight of potassium monochloroacetate, 1.0% by weight of epichlorohydrin and 54.0% by weight
of water at room temperature for one minute. Then, the fabric pieces were removed from the mixed solution, interposed
and pressed between filtering paper sheets to adjust the amount of the mixed solution retained in the fabric pieces to
2g per g of the fabric pieces. The mixed solution-containing fabric pieces were placed into a polyethylene film bag and
heated in a dryer at a temperature of 60°C for 4 hours for simultaneously carboxymethylating and cross-linking the
NBKP fibers in the precursory nonwoven web.
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[0061] The resultant cross-finked and carboxymethylated fabric pieces were immersed in 70% by weight methyl
alcoho! aqueous solution at room temperature for 10 minutes and then pressed between filtering paper sheets. These
operations were repeated four times to fully wash the fabric pieces. Finally, the washed fabric pieces were further
immersed in pure methyl alcohol, pressed between filtering paper sheets and then dried in the ambient air atmosphere.
Water-absorbent nonwoven fabric pieces were obtained. In the fabric pieces, the water-absorbent NBKP fibers had a
degree of substitution with carboxymethyl groups of 0.47.

[0062] The water-absorbent nonwoven fabric had the pure water absorption and the wet tensile strength as shown
in Table 1.

Example 2

[0063] A precursory nonwoven web having a basis weight of 80 g/m2 was prepared from a nonwoven web consisting
of spun-bonded polyethylene terephthalate fibers having a thickness of 2.56 d tex (2.3 denier) and having a basis
weight of 12 g/m2, and a soft wood bleached kraft pulp (NBKP) fiber sheet having a basis weight of 68 g/m2 and
prepared by the same procedures as in Example 1.

[0084] The precursory web was wound in a length of 20 m around a polypropylene cylinder having a diameter of 3
cm and a length of 30 cm. The wound precursory web was immersed in a mixed aqueous solution consisting of 10.4%
by weight of sodium hydroxide, 34.6% by weight of potassium monochloroacetate, 1.0% by weight of epichlorohydrin
and 54.0% by weight of water so as to fully impregnate the precursory web with the mixed solution.

[0065] The mixed solution was contained in an amount of 6.4g per g of the wound precursory web. The mixed solution-
containing web was placed in a polyethylene film bag and left to stand at room temperature for 24 hours to carboxymeth-
ylate and cross-link the NBKP fibers. Then, the resultant nonwoven fabric was centrifugalized. The fabric was immersed
in a 70% by weight methyl alcohol aqueous solution at room temperature for 10 minutes and centrifugalized. These
operations were repeated 10 times to fully wash the nonwoven fabric. Finally, the fabric was immersed in 100% methyl
alcohol and centrifugalized. The finally washed nonwoven fabric was dried in a dryer at a temperature of 60°C, to
thereby obtain a water-absorbent nonwoven fabric.

[0066] In this water-absorbent nonwoven fabric, the cross-linked and carboxymethylated NBKP fibers had a degree
of substitution with carboxymethyl groups of 0.44.

[0067] The water-absorbent nonwoven fabric had the pure water absorption and the wet tensile strength as shown
in Table 1. ’ : .

Example 3

[0068} A water-absorbent nonwoven fabric was produced by the same procedures as in Example 1, except that the
carboxymethylating and cross-linking treatment was applied twice to the NBKP fibers in the precursory nonwoven web.
[0069] The resultant nonwoven fabric had a degree of substitution of NBKP fibers with carboxymethyl group of 0.81.
[0070] The nonwoven fabric also had the pure water absorption and the wet tensile strength as shown in Table 1.

Example 4

[0071] A water-absorbent nonwoven fabric was produced by the same procedures as in Example 1, except that the
carboxymethylating and cross-linking treatment was applied to the NBKP fibers in the precursory nonwoven web at a
temperature of 60°C for 15 minutes.

[0072] The resultant nonwoven fabric had a degree of substitution of the NBKP fibers with carboxymethy! groups of
0.35.

[0073] Also, the nonwoven fabric had the pure water absorption and the wet tensile strength as shown in Table 1.

Comparative Examples 1 and 2

[0074] In Comparative Examples 1 and 2, the precursory nonwoven webs of Examples 1 and 2 were subjected to
measurements of pure water absorption and wet tensile strength. The results are shown in Table 1.

Comparative Example 3

[0075] A paper sheet made from the same NBKP fibers as in Example 1 and having a basis weight of 50 g/m2 was
subjected to the same carboxymethylating and cross-linking treatment as in Example 1. The resultant water-absorbent
paper sheet had a degree of substitution with carboxymethy! groups of 0.44.

[0076]} The paper sheet had the pure water absorption and the wet tensile strength as shown in Table 1.
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Comparative Example 4

[0077] A precursory nonwoven fabric having a basis weight of 80 g/m2 and a density of 0.25 g/lcm3 was produced
from copper-ammonia (cupra) rayon continuous filaments having a thickness of 2.22 d tex (2.0 denier) by intertwining
them with each other by a spun-bonding method.

[0078] The precursory nonwoven fabric was subjected to the same carboxymethylating and cross-linking treatment
as in Example 1. The resultant water-absorbent nonwoven fabric had a degree of substitution of the cupra rayon
filaments with carboxymethyl groups of 0.45.

[0079] The nonwoven fabric had the pure water absorption and the wet tensile strength as shown in Table 1.

Comparative Example 5

[0080] A water-absorbent nonwoven fabric was produced by the same procedures as in Example 1, except that the
carboxymethylating and cross-linking treatment was applied to the NBKP fibers in the precursory nonwoven web at a
temperature of 60°C for 10 minutes.

[0081] The resultant water-absorbent nonwoven fabric had a degree of substitution of the NBKP fibers with car-
boxymethyl groups of 0.32.

[0082] This nonwoven fabric had the pure water absorption and the wet tensile strength as shown in Table 1.

Table 1
Item Water-absorbent Degree of
nonwoven fabric substitution
- with
Pure water|Wet tensile|carhboxymethyl
absorption|strength groups
(kN/M)
Example (g/9) (kgf/25 mm)
Example 1 84 1.53 (3.9) 0.47
2 96 1.61 (4.1) 0.44
3 147 1.53 (3.9) 0.81
4 ‘30 1.53 (3.9) 0.35
Comparative 1 20 1.65 (4.2) 0
Example 2 23 1.73 (4.4) 0
3 121 (*) 0.44
4 95 (*) 0.4S
5 21 1.53 (3.9) 0.32

Note: (*), ... When immersed in pure water, the
specimen was swollen and gelled and thus could not be
subjected to the tensile strength measurement.

[0083] Table 1 clearly shows that the water-absorbent nonwoven fabrics of Examples 1 to 4 in accordance with the
present invention exhibited satisfactory pure water absorption and wet tensile strength, whereas the comparative non-
woven fabrics were unsatisfactory in at least one item of the pure water absorption or the wet tensile strength. Namety,
the specific advantages were illustrated by the examples.

[0084] The water-absorbent nonwoven fabric of the present invention exhibits a high waler absorption similar to the
conventional water-absorbent resin powder and is free from the disadvantage that the water-absorbent resin in the
form of fine particles or grains is difficult to handle when an article is formed from the resin.

[0085] The water-absorbent nonwoven fabric has a satisfactory softness, hand feeling and processability and an
excellent mechanical strength even after absorbing water. Therefore, the water absorbent nonwoven fabric can be
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employed alone to form various articles without need of another supporting material, and is widely useful for various
fields of industry.

Claims

10.

1.

A water-absorbent nonwoven fabric comprising synthetic fibres and water-absorbent cellulosic fibres in a mixing
ratio in weight of from 1:1 to 1:19, the cellulosic fibres comprising a cross-linked carboxymethyl cellulose,charac-
terised in that the degree of substitution of the cellulose fibres with the carboxymethy! groups is from 0.35 to 1.6,
the synthetic fibres are in the form of a nonwoven web, and the water-absorbent cellulosic fibres are incorporated
into the nonwoven web by intertwining the water-absorbent cellulosic fibres with the synthetic fibres in the nonwo-
ven fabric.

The water-absorbent nonwoven fabric as claimed in claim 1, which has a wet tensile strength of 0.4 to 3.92 kgN/
m (0.1 to 10.0 kgf/25 mm) determined in accordance with Japanese Industrial Standard P 8135.

The water-absorbent nonwoven fabric as claimed in claim 1 or claim 2, which has a pure water absorption of 25
to 160 times the dry weight of the nonwoven fabric.

The water-absorbent nonwoven fabric as claimed in any preceding claim, wherein the synthetic fibres are selected
from the group consisting of polyolefin fibres, polyester fibres, polyamide fibres, polyacrylate fibres and poly-
urethane fibres.

The water-absorbent nonwoven fabric as claimed in any preceding claim, wherein the synthetic fibres have a
thickness of from 0.33 to 11.11 d tex (0.3 to 10 deniers).

The water-absorbent nonwoven fabric as claimed in any preceding claim, wherein the cross-linkage of the water-
absorbent cellulosic fibres is derived from a cross-inking reaction of cellulose fibers with a cross-finking agent
comprising at least one member selected from the group consisting of aldehyde compounds, N-methylol com-
pounds, polycarboxylic acids, polyepoxy compounds, divinyl compounds, polyhalide compounds, halohydrin com-
pounds and polyaziridine compounds.

The water-absorbent nonwoven fabric as claimed in claim 6, wherein the cross-linking agent is used in an amount
of 0.1 to 10% by weight based on the weight of the cellulose fibers.

The water-absorbent nonwoven fabric as claimed in any preceding claim, wherein the synthetic fibres are partially
bonded to each other.

A process for producing a water-absorbent nonwoven fabric as claimed in any of claims 1-8, comprising the steps
of forming a precursory nonwoven web in which synthetic fibres are formed into a nonwoven fabric and intertwined
with cellulose fibres; subjecting the cellulose fibres in the resultant precursory web to a carboxymethylating treat-
ment with monochloroacetic acid salt in the presence of an alkali metal hydroxide in a reaction medium consisting
of at least one member selected from the group consisting of water and lower aliphatic alcohol having 2 to 4 carbon
atoms; and subjecting the resultant carboxymethyl cellulose fibres in the precursory web 1o a cross-linking treat-
ment with a cross-linking agent, to convert the precursory web to a water-absorbent nonwoven fabric.

A process for producing a water-absorbent nonwoven fabric as claimed in any of claims 1-8, comprising the steps
of forming a precursory nonwoven web in which synthetic fibres are formed into a nonwoven fabric and intertwined
with cellulose fibres; subjecting the cellulose fibres in the resultant precursory web to a cross-linking treatment
with a cross-linking agent; and subjecting the cross-linked cellulose fibres in the precursory web to a caboxymeth-
ylating treatment with monochloroacetic acid salt in the presence of an alkali metal hydroxide in a reaction medium
consisting of at least one member selected from the group consisting of water and lower aliphatic alcohol having
2 to 4 carbon atoms, to convert the precursory nonwoven web to a water-absorbent nonwoven fabric.

A process for producing a water-absorbent nonwoven fabric as claimed in any of claims 1 to 8, comprising the
steps of forming a precursory web in which synthetic fibres are formed into a nonwoven fabric and intetwined with
cellulose fibres; subjecting the cellulose fibres in the resultant precursory web to a carboxymethylating treatment
with monochloroacetic acid salt in the presence of an alkali metal hydroxide in a reaction medium consisting of at
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least one member selected from the group consisting of water and lower aliphatic alcohol having 2 to 4 carbon
atoms, and simultaneously to a cross-linking treatment with a cross-linking agent, to convert the precursory web
to a water-absorbent nonwoven fabric.

The process as claimed in claim 9, 10 or 11, wherein the precursory nonwoven web is prepared by forming a
nonwoven web from the synthetic fibers in accordance with a dry nonwoven fabric-forming method, wet nonwoven
fabric-forming method, spun-bonding method or melt-blowing method; separately forming a sheet from cellulose
fibers; and intertwining the cellulose fibers and the synthetic fibers with each other in accordance with a waterqjet
fiber-intertwining method.

Patentanspriche

1.

10.

Wasserabsorbierender Vliesstoff, umfassend synthetische Fasern und wasserabsorbierende Zellulosefasern in
einem Mischungsverhiltnis in Bezug auf das Gewicht von 1:1 bis 1:19, wobei die Zellulosefasem eine vernetzte
Carboxymethylzellulose umfassen, dadurch gekennzeichnet, daB der Grad der Substitution der Zellulosefasern
mit den Carboxymethylgruppen von 0,35 bis 1,6 betragt, wobei die Synthesefasern in der Form eines nichtgeweb-
ten Gewebes vorliegen und die wasserabsorbierenden Zellulosefasern in das nichtgewebte Gewebe eingebracht
werden, indem die wasserabsorbierenden Zellulosefasern mit den synthetischen Fasem in dem Vliesstoff ver-
schiungen werden.

Wasserabsorbierender Viiesstoff nach Anspruch 1, welcher eine NaBzugfestigkeit von 0,4 bis 3,92 kgN/m (0,1 bis
10,0 kg#/25 mm) besitzt, bestimmt gemaB dem Japanischen Industriestandard P 8135.

Wasserabsorbierender Vliesstoff nach Anspruch 1 oder Anspruch 2, welcher eine reine Wasserabsorption von 25
bis 160 mal dem Trockengewicht des Vliesstoffes besitzt.

Wasserabsorbierender Vliesstoff nach einem der vorherigen Anspriiche, wobei die synthetischen Fasern aus der
aus Polyolefinfasern, Polyesterfasern, Polyamidfaserm, Polyacrylatfasem und Polyurethanfasern bestehenden
Gruppe ausgewdhit sind. :

Wasserabsorbierender Vliesstoff nach einem der vorherigen Anspriiche, wobei die synthetischen Fasem eine
Dicke von 0,33 bis 11,11 dtex (0,3 bis 10 Denier) besitzen.

Wasserabsorbierender Viiesstoff nach einem der vorherigen Anspriiche, wobei die Vernetzung der wasserabsor-

. bierenden Zellulosefasern von einer Vernetzungsreaktion der Zellulosefasern mit einem Vernetzungsmitte! her-

rithrt, das mindestens einen Bestandteil umiaBt, ausgewahlt aus der Gruppe, bestehend aus Aldehydverbindun-
gen, N-Methylolverbindungen, Polycarbonsauren, Polyepoxyverbindungen, Divinylverbindungen, Polyhalogenid-
verbindungen, Halohydrinverbindungen und Polyaziridinverbindungen.

Wasserabsorbierender Viiesstoff nach Anspruch 6, wobei das Vernetzungsmittel in einer Menge von 0,1 bis 10
Gew.-% basierend auf dem Gewicht der Zellulosefasem verwendet wird.

Wasserabsorbierender Vliesstoff nach einem der vorherigen Anspriiche, wobei die synthetischen Fasem teilweise
miteinander verbunden sind.

Vertahren zur Herstellung eines wasserabsorbierenden Vliesstoffs geméaB einem der Anspriiche 1-8, umfassend
die Schritte des Bildens eines vorbereiteten nichtgewebten Gewebes, in dem synthetische Fasern Zu einem Vlies-
stoff geformt und mit Zellulosefasern verschlungen werden; Unterziehen der Zellulosefasem in dem resultierenden
vorbereiteten Gewebe siner Carboxymethylierungs-Behandlung mit Monochloressigsauresalz in der Gegenwart
eines Alkalimetallhydroxids in einem Reaktionsmedium, das aus mindestens einem Beslandteil besteht, ausge-
wahlt aus der Gruppe, bestehend aus Wasser und niederem aliphatischem Alkoho! mit 2 bis.4 Kohlenstoffatomen;
und Unterziehen der resultierenden Carboxymethyizellulosefasern in dem vorbereiteten Gewebe einer Vernet-
zungsbehandiung mit einem Vermetzungsmittel, um das vorbereitete Gewebe zu einem wasserabsorbierenden
Vliesstoff umzuwandeln.

Verfahren zur Herstellung eines wasserabsorbierenden Vliesstoffes nach einem der Anspriiche 1-8, umfassend
die Schritte des Bildens eines vorbereiteten nichtgewebten Gewebes, in dem synthetische Fasern zu einem Vlies-
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stoff geformt und mit Zellulosefasern verschiungen werden; Unterziehen der Zellulosefasem in dem resultierenden
vorbereiteten Gewebe einer Vernetzungsbehandlung mit einem Vernetzungsmittel, und Unterzishen der vernetz-
ten Zellulosefasem in dem vorbereiteten Gewebe einer Carboxymethylierungs-Behandiung mit Monochloressig-
séuresalz in der Gegenwart eines Alkalimetallhydroxids in einem Reaktionsmedium, das aus mindestens einem
Bestandlteil besteht, ausgewahit aus der Gruppe, bestehend aus Wasser und niederem aliphatischem Alkohol mit
2 bis 4 Kohlenstoffatomen, um das vorbereitete nichtgewebte Gewebe zu einem wasserabsorbierenden Vliesstoff
umzuwandein.

Verfahren zur Herstellung eines wasserabsorbierenden Vliesstoffes nach einem der Anspriiche 1-8, umfassend
die Schritte des Bildens eines vorbereiteten Gewebes, in dem syntheatische Fasern zu einem Vliesstoff geformt
und mit Zellulosefasern verschlungen werden; Unterziehen der Zellulosefasem in dem resultierenden vorbereite-
ten Gewebe einer Carboxymethylierungs-Behandiung mit Monochloressigséuresalz in der Gegenwart eines Al-
kalimetallhydroxids in einem Reaktionsmedium, das aus mindestens einem Bestandteil besteht, ausgewahlt aus
der Gruppe, bestehend aus Wasser und niederem aliphatischem Alkohol mit 2 bis 4 Kohlenstoffatomen, und gleich-
zeitig einer Vernetzungsbehandlung mit einem Vernetzungsmittel, um das vorbereitete Gewebe zu einem wasser-
absorbierenden Vliesstoff umzuwandeln.

Verfahren nach Anspruch 9, 10 oder 11, wobeidas vorbereitete nichtgewebte Gewebe hergestellt wird durch Bilden
eines nichtgewebten Gewebes aus den synthetischen Fasern geman einemtrockenen Verfahren zur Bildung eines
Viiesstoffs, einem nassen Verfahren zur Bildung eines Vliesstoffs, einem Spinnviiesverfahren oder einem Schmelz-
blasverfahren; getrenntes Bilden eines Blattes aus Zellulosefasern; und Miteinander-Verschlingen der Zellulose-
fasern und der synthetischen Fasern geméaf einem Wasserdusen-Faserverschlingungsverfahren.

Revendications

Tissu non tissé absorbant I'eau comprenant des fibres synthétiques et des fibres cellulosiques absorbant l'eau
dans un rapport de mélange en masse de 1:1a1: 19, les fibres cellulosiques comprenant une carboxyméthyl-
cellulose réticulée, caractérisé en ce que le degré de substitution des fibres de cellulose par les groupes carboxy-
méthyle est de 0,35 & 1,6, les fibres synthétiques sont sous la forme d'une bande de non tissé et les fibres cellu-
losiques absorbant Peau sont incorporées dans la bande de non lissé par entrefacement des fibres cellulosiques
absorbant I'eau avec les fibres synthétiques dans le tissu non tissé.

Tissu non tissé absorbant 'eau selon la revendication 1, ayant une résistance & la traction a I'état humide, déter-
minée conformément & la norme industrielle japonaise P8135, de 0,4 & 3,92 kgN/m (0,1 & 10,0 kg!/ 25 mm).

Tissu non tissé absorbant l'eau selon la revendication 1 ou la revendication 2, ayant une absorption d'eau pure
égale & 25 4 160 fois la masse séche du tissu non tissé.

Tissu non tissé absorbant I'eau selon une quelconque des revendications précédentes, dans lequel les fibres
synthétiques sont choisies dans le groupe constitué par les fibres polyoléfiniques, les fibres de polyesters, les
fibres de polyamides, les fibres de polyacrylates et les fibres de polyuréthannes.

Tissu non tissé absorbant I'eau selon une quelconque des revendications précédentes, dans lsquel les fibres
synthétiques ont une épaisseur de 0,33 & 11,11 d tex (0,3 & 10 deniers).

Tissu non tissé absorbant 'eau selon une quelconque des revendications précédentes, dans lequel la réticulation
des fibres cellulosiques absorbant I'eau provient d'une réaction de réticulation des fibres cellulosiques avec un
agent de réticulation comprenant au moins un élément choisi dans le groupe constitué par les composés aldéhy-
diques, les composés N-méthy!lol, les acides polycarboxyliques, les composés polyépoxy, les composés divinyli-
ques, les composés polyhalogénés, les composés halogénohydrines et les composés polyaziridines.

Tissu non tissé absorbant 'eau selon la revendication 6, dans lequel 'agent de réticulation est utilisé en une
quantité de 0,1 & 10 % en masse par rapport a la masse des fibres de cellulose.

Tissu non tissé absorbant I'eau selon une quelconque des revendications précédentes, dans lequel les fibres
synthétiques sont partiellement liées les unes aux autres.
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Procédé pour la production d'un tissu non tissé absorbant I'eau selon une quelconque des revendications 1 a B,
comprenant les étapes de la formation d'une bande de non lissé précurseur dans laquelle des fibres synthétiques
sont transformées en un tissu non tissé et entrelacées avec des fibres cellulosiques ; de la soumission des fibres
cellulosiques dans la bande précurseur obtenue & un tratement de carboxyméthylation par un sel d'acide mono-
chloroacétique en présence d'un hydroxyde de métal alcalin dans un milieu de réaction comprenant au moins un
élément choisi dans le groupe constitué par 'eau et un alcool aliphatique inférieur ayant 2 & 4 atomes de carbone
et de la soumission des fibres de carboxyméthyicellulose obtenues dans la bande précurseur & un traitement
réticulant par un agent réticulant, pour convertir la bande précurseur en un tissu non tissé absorbant 'eau.

Procédé pour la production d'un tissu non tissé absorbant I'eau selon une quelconque des revendications 1 4 8,
comprenant les étapes de la formation d'une bande de non tissé précurseur dans laquelle des fibres synthétiques
sont transformées en un tissu non tissé et entrelacées avec des fibres cellulosiques ; de la soumission des fibres
cellulosiques dans la bande précurseur obtenue & un traitement de réticulation par un agent réticulant et de la
soumission des fibres de cellulose réticulées dans la bande précurseur & un traitement de carboxyméthylation par
un sel d'acide monochloroacétique en présence d'un hydroxyde de métal alcalin dans un milieu de réaction com-
prenant au moins un élément choisi dans le groupe constitué par 'eau et un alcool aliphatique inférieur ayant 2 a
4 atomes de carbone, pour convertir la bande précurseur en un tissu non tissé absorbant l'eau.

Procédé pour la production d'un tissu non tissé absorbant I'eau selon une quelconque des revendications 1 4 8,
comprenant les étapes de la formation d'une bande précurseur dans laquelle des fibres synthétiques sont trans-
formées en un lissu non tissé et entrelacées avec des fibres cellulosiques ; de la soumission des fibres de cellulose
dans la bande précurseur obtenue & un traitement de carboxyméthylation par un sel d'acide monochloroacétique
en présence d'un hydroxyde de métal alcalin dans un milieu de réaction comprenant au moins un élément choisi
dans le groupe conslitué par I'eau et un alcool aliphatique inférieur ayant 2 a 4 atomes de carbone et simultanément
a un traitement de réticulation par un agent réticulant, pour convertir la bande précurseur en un tissu non tissé
absorbant l'eau.

Procédé selon la revendication 9, 10 ou 11, dans lequel la bande de non tissé précurseur est préparée en fabriquant
une bande de non tissé a partir de fibres synthétiques selon la méthode de formation de tissu non tissé & sec, la
méthode de formation de tissu non tissé par voie humide, la méthode de formation de non tissé par filage direct
ou la méthode de fusion - soufflage ; en formant séparément une feuille de fibres de cellulose & partir de fibres de
cellulose et en entrelagant les fibres de cellulose et les fibres synthétiques les unes aux autres par la méthode de
I'entrelacement par jet d'eau.
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